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XXVIII. ExtraBs of three Letten of Sir 
F. H. Eyles Stiles, F. R. S. to Daniel 
Wray, Efq\ F. R. S. concerning fome 
new Microfcopes made at Naples, and their 
Ufe in viewing thefmallefi OhjeSis. 

Naples, nth Auguft, 1761. 

Dear Sir, 

Rtad Nov. 7, •^Aptain Hood, of the Veftal man of 
''^ V^ ^^^> having' failed from hence for 

Leghorn the 3d inftant, I took the opportunity of 
fending you by him a fmall box, put into my hands 
by Father di Torre, containing four of his fpherical 
GlaiTes for the Microfcope, which he had defired 
me to tranfmit to England, as a prefent from him 
to the Royal Society, which he hopes will prove as 
acceptable as he wifhes. The diameters of the 
glafTes, and their magnifying powers, are as follows* 

€Ufs, Diameter. Magnifying powers. 

1% Near two Paris points, 640 times, and upwards, in diameter, 

adj One Paris point, 3x8a 

3d, One Paris point, j%%o 

/j.t1i, Hah' a Paris point, 4560. 

The paper, which enclofesthe laft of thefe,has the 
following fuperfcription, 

« Igne puriffimo generatum incredibili patientia 
<♦ cucullis orichalceis inclufum globum primum & 
<* unicum diametri punfti dimidii Parifieniis, qui 

<* objedorum 
2 
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^* objedomm diametrum auget 2560, inclytas Soci- 
«' etati Regia Anglicana Jo* Maria de Tune 

I was to have accompanied this advice with fome 
inftrudlions for the management of the glafles, and 
alio with fome minutes I took lately of a few ob- 
fervations, which, at Padre di Torre*s requeft, I made 
with him of the globules of human blood, for the 
confirming of the difcoveries in his book lately tranf- 
mitted to you by Sir James Gray: but the Captain's 
departure being fudden, and the above- mentioned 
papers not yet prepar'd, I thought it beft not 
to lofe the opportunity I had of iending you the 
glafles, and advifing you immediately thereof 1 direct 
ihipping.from hence to England being fcarce. The 
other papers I fhall tranfmit you by the poft, as foofi 
as Father di Torre has furnifhed me with his di- 
rections for the management, &c. 

In anticipation of the minutes I propofe fending 
you concerning the human blood, I can't help taking 
the opportunity of obferving to you, that this moft 
worthy Father is fo efteemed here for his excellent 
iand amiable private charader, that there can be no 
room for the leaft fufpicion of the veracity of the 
remarks in his bookj and in refped: tohis c^eand 
exaitnefs in making his obfervations, I have had fuch 
experience of it in feveral meetings he has favoured 
me with for the purpofe, that I fhould in any cafe m 
readily rely on his eyes as my own, and indeed with 
better dependence 1 as, by the habit of obferving, 
he is enabled to pronounce immediately with cer* 
tainty upon appearances, that coft me much time and 
inipeftion to examine and comprehend. 

I entreat 
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I entreat you will prefent my rcfpeds to the Royal 
Society ; and that you will believe me to be, with 
great truth and efteem. 

Dear Sir, 

Your moft obedient 
humble fervant, 

F* H. Eyks Stiles^ 



^T^'HESE glafles are fo fmall, that the diameter 
^ of the higheft magnifier among them is but 
half a Paris point, which is, if I miftake not, no 
more than -j-^^ of an inch, the point being 4. of a 
line, and the line ^^ of an inch* 

The great difficulty, with refpedl to thefe glafles, 
confifts, as Padre di Torre tells me, in the handling 
them, and the getting them into the little brafs foe- 
kets, prepared for their reception^ The making 
them in his method is foon done 5 but they muft be 
focketed before he can examine to fee whether the 
flame of his lamp, which produces them, has Suc- 
ceeded to the perfedlion he wifhed ; that is, whether 
they be perfeftly fpherical, and without flaw, fpeck,.or 
other accident, which they are fo liable to, that he 
makes many, before be produces one to his mind : and 
indeed he fets fo little value upon them, till he has 
proved them by the vifion of fome objedt, that if one 
of them, when he has made it, flips out of his little 
pixicers before it has been proved, if he cannot re- 
cover 
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cover it at once, he often makes a new one, rather 
than give himfelf the trouble to fearch for it. 

The high magnifier I have been fpeaking of in- 
creafes the obje€t 2560 times in diameter > it is the 
firft and only one he has ever fucceeded to make of 
that high power 5 fo that this prefent is a curious one. 

S 1 R, 

Read Nov. 14, A Greeable to the promife In mine of 
/ 5» -X X ^j^g jjth paft, I enclofeyou Father 
dl Torre's inftrudlions for the ufing of his glaffes j 
and I fubjoin an account of three feveral obfervations 
1 made with him, at his requeft, of the human 
blood. The account may be thought longer than 
was neceffary ; but I was willing to be as full and 
particular as p^ffible, as I confidfr'd it as a kind of 
appeal to my teftimony, and as the obJe<St of it re- 
fpefted the improvement of thofe branches of fcience 
fo interefting to mankind, the medical and anatomical. 
I have put down only what I faw, without any re- 
gard to what he has printed. As Father di Torre's 
more particular view in propofing to me to go through 
thefe obfervations with him, was the fatisfying of the 
Royal Society of the fidelity and exaftnefs of the ac- 
count he has given of this fubjedt in the book he 
lately prefented to them, I muft defire the favor of 
you to lay my account likewife before them $ and you 
will alfo pleafe to deliver to them his paper of in* 
ftrudions for the ufe of the glaffes he has fent them, 
lam, with great truth, SIR, 

Your moft obedient fervant, 

To Dank! Wray, Efqj F* H» EylcS StilcS. 

Vol. LV, K k Defer ipth 
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Defcriptio Novi Microfcopiiy a R. P. Di Torre 

cor^ruSti^ 

TV /Tlcrofeopium quo utor idem eft ac illud Wilfoni, 
-"-▼A iimplex, aptatum fpeculo cavo ab artificibus 
Londinenfibus, quod defcribitur ab Henrico Baker in 
Microfcopio ad captum 'vulgi cap. iv ; quoniam tamen 
plura conducere poflunt ad microfcopii perfedtionem. 
illius quo utor tradam dimenfiones/ 

Capfulas rotundas, quibus, ope binorum cuculio- 
num ex orichalco, claudo minimos globos, jam ad vos 
niifi. In his obfervandum fedulo eft foramen refpi- 
ciens oculum fpedatoris, quod & valde exiguum, & 
perpolitum efle debet, & foramen quod refpicit ob- 
jedum, quod fere ejufdem diametri effe debet ac 
globulus J ita ut hie fere a foramine elabatur. Cap- 
fulas accuratius conficient artifices Londinenfes, ut 
globuli conftituantur in centro capfulse, & cuculiones, 
non ope cerae, fed cochlea, firmentur. 

Eft intra corpus microfcopii alia capfula rotunda, 
diverfa ab ea qua utitur Wilfonus, cui imponuntur la- 
minute orichalcex cum quatuor, vel quinque forami- 
nibus munitis duobus talcis pro objedis. Capfula 
hsec Integra eft, & intra ipfam filum orichalceum, 
quod inftar elafterii firmas detinet laminulas cum 
objedis. Supra banc capfulam, eft intra corpus mi- 
crofcopii alium filum orichalceum ut, cum hsc capfula, 
ope tubi inferioris, cum cochlea furfum impellitur ut 
objedum globo appropinquetur, non excurrat latera-* 
liter, fed in eadem maneat diredione. 

Huic tubo cum cochlea, qui eft intra corpus micro- 
fcopii, & quo objeda appropinquantur, globo adhae- 

ret 
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ret In parte inferiori tubus aliusj qui ope cochlea aptatur^ 
cujus longitudo eft polHcis Parifienfis cum tertia 
parte. Hoc utor ad excludendum lumen laterale 
fuperfluum, & dirigendum lumen a fpeculo concavo 
inferiori reflexum pro objedis illuminandis. Quando- 
que, fi lumen a ipeculo reflexum fatis vividum fuerit, 
intra hunc tubum apto fucceflive diverfa diaphragmata 
lignea cum foraminibus 4. vel ^ pollicis Parifienfis ad 
arcendum lumen fuperfluum, & ut ea tantum 
portio luminis introducatur, quae neceflaria eft ad il- 
luftrandum objetftum, ut clare & diftin£te videatun 
Ad eundem effedtum parata etiam habeo plura dia- 
phragmata ex charta crafla, quae fpeculo concavo 
fuperimpono. 

Sub microfcopio adeft duplex fpeculum concavum, 
cujus centrum diftat a piano fubjefto per pollicem 
Parifienfem cum dimidio, & ab obje£to illuminando 
per pollices quatuor. Focus fpeculi ex una parte eft 
pollicum 2 cum dimidio, ex alia vero parte pollicum 
2. Hoc ultimo Ipeculo utor cum lumen eft nimis 
vividum. Ut lumen probe a fpeculo refledatur, cu- 
randum eft ut lumen fumatur ab aliquo pariete extra 
cubiculum, qui a Sole iUuminatus fit, & lumen in- 
tra fpeculum ab alto cadere debet ; fi cadat fub angulo 
fere 60 graduum, tunc lumen eft optimum. Quando- 
que, fi nullus fit paries ante cubiculum, utor lumine 
reflexo coeli j fed tunc diaphragmata adhibenda funt, 
donee objecftum clare, diftinde, & vivide oculis af- 
fulgeat. Quandoque, fi globuli praecipue minimi funt 
aut Sol non luceat, nee diaphragmata adhibeo, nee 
tubum inferiorem microfcopii. 

Totum artificium pro ufu redo hujus microfcopii 
cum globulis in eo conftituitur, ut lumen^aptum ad- 

K k 2 hibeatur 
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hibeatur pro illuminandis objet^is, qtiocl mc ftimium, 
nee debile efle debet : fi in altetutro pecccs, omnia 
confundentur ; agitur eftitn hie de globulis qui vix 
oculis nudis diftinguuntur, & adeo exigusfe fupefficiei 
ut radii luminis, licet exiliffimi, fenfibiiem habeant ad 
ipfaro fuperficiem rationem, quod in lentibus, aut 
globis majoribus non evenit. Ideoque has omnes 
cautiones quae- adhibendae lunt plufquam par erat 
forfan expofui; ufus enim qu^ neeeflariae tantum 
funt faeile edocebit. 

j4h Account of fome microfcopic Obfirvations on the 

human Blood. 

THE firft obfervation was made July 2^, 1/6?, 
With Wilfon's fingle microfcope^ conftrucSted 
for a perpendicular infpedion^ with a mirror beneath 
it for refleding the light. The inftrument was placed 
on a table near to a South window, but the fun's 
rays were not reflected on the objed^ it being Father di 
Torre's opinion, that the ordinary day- light would 
fliew the globules in a more natural ftate, A fmall 
drop of blood was included between two talks, and 
was changed during the obfervation, in order to give 
the appearance all the advantage that might arife 
from the accidental fituatiori of the globules between 
the talks, and alfo to renew their motion ; for al- 
though the blood viewed in this manner is not in a 
flate of circulation, yet, either from the vacuum 
formed between the talks, the attraftion of their 
furfaces, or fome other caufe, the ferum is feldom in 
a quiet flate on its being firft included between them, 
and the globules that float in it move for fome time 



Ml 



ii. 
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in various diredions as the current of the ferum in- 
clines them, or as they themfelves arc more or Icfs 
attraded by each other or by the talks, till the whole 
has found a ftate of reft* 

The magnifier applied was a fpherical glafs, which 
he computed to magnify the obje<3; 512 times in 
diameter. 

In thefe views, the globules, though they varied 
a little from each other in their outlines and dimen- 
fions, appeared in general to be circular or elliptic, 
and of the fize of fwan-fliot. Their figure as folids 
was not eafi^^Iy to be determined in fuch an expofition 
of them, but they had the appearance of oblate 
fphaeroids much compreffed^ although, fromi their 
free motion with the ferum, it was manifeft they 
fuiFered no preflure from the talks 5 where the focag 
was perfedl, or nearly fo, the middle part of each 
globule was darker than the margin ; and this differ*- 
ence in fhade gave them an appearance, as if a dent 
or concave impreffion had been made on their fur- 
faces,, which refembled thofe of young peas that 
have dimpled in the boiling. What this darknefs 
next the center was owing to,, will appear from the 
fecond obfervation 3 but in this I could not judge it 
to arife from any thing but a finking in of the furface 
in that part, or fome accident of the light that fur- 
niflied fuch an appearance. 

July 9^^, a fecond obfervation was made with the 
fame inftrument, to v^hich was applied a fphere 
which magnified the objeft 1 280 times in diameter. 
In this view, the variation of fliade on the middle 
part of each globule from that of the margin, was 
fuch as carried with it flrongly the appearance of a 

perforation* 
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perforation. I had indeed my doubts of this on firft 
examining them, becaufe, on a very flight alteration 
of the delicate focus of fo high a magnifier, the light 
and dark parts would interchange, fo that the re- 
fradion or refledtion of the light might flill be 
fufpefted to occafion the appearance in queftion : but 
continuing my view ftedfaftly, and taking notice of 
all the diversities which a numerous colledion of 
globules prefented, I remained at lafl: thoroughly con- 
vinced that they were perforated ; for, when any of 
the globules happened to move with the ferum in 
the moft perfect focus, which could not happen to 
all, in a medium of fome little depth, I could with 
great clearnefs diftinguifh the exterior and interior 
circumference of the ring, of which each globule 
coniifted 5 the interior one being bounded by a black 
line or (hade next the perforation, exadly refembling 
that which bounded the exterior one, and diftin- 
euifhed it from the ferum without. In fuch globules 
I could alfo eafily obferve the ring to be articulated, 
the tranfverfe lines at the loints being very diftinguifh- 
able. The figures of the articulations were various; 
in fome they were roundifh, fo that the ring ap- 
peared like a bead necklace 5 in others, cylindrical, 
^od of fome length. The number of which the whole 
was compofed, feemed uncertain, varying from two 
or three to fix or feven j many of the rings were 
broke, either by fome confinement of the talks, or 
by beating againft each other, which I faw them 
continually doing ; and by thefe accidents the joints 
of the rings were detached, and wandered about fe- 
parately in great numbers ; and indeed they appeared 
feparable with as much eafe as if they had been united 

by 
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by mere contad only. Some of the rings were 
broke into femi-circles, others into greater or lefs 
portions, and others again divided into their confti- 
tuent articulations, which in fome places floated 
about Angle, and in others formed by their mutual 
attraction a lateral union, like the pipes of an organ. 
I muft obferve alfo, that thefe feparated parts feemed 
tobehollow and tranfparent,and, like inflated bladders, 
would eafily yield? and change their figure, ftretching 
or contracting themfelves from round to oval and 
cylindrical, and vice verfa^ as any lateral preflTure in 
crouding along with the ferum brought a conftraint 
upon them. As they floated at different levels, I 
obferved many of them pafs over or under each 
other without interruption, and the fame would hap- 
pen alfo to the whole rings and larger portions. I 
remained, therefore, after repeated examinations of 
the globules in this ftate, without the leaft doubt 
either of their perforation or articulation^ for al- 
though the articulation was not diftinguifliable in 
every globule, I think it was fo in the greater part 
of them ; and it is natural to imagine that the reft 
were articulated like wife, though they might not 
pafs at the proper diftance for its being diftinguiflied. 
I omitted to fpeak of the fize of the globules in this 
obfervation, nor indeed can I, from fo various an ap~ 
pearance, form any judgment thereof, farther than to 
iay that they appeared in general much augmented 
beyond their appearance on the 2d of July. 

Auguft^ 27^^ a third obfervation was made with 
the fame inftrument of fome blood dropped upon a 
Angle talk, and view'd as it lay without any cover, 
fo that there could be no compreffion^ I viewed it, 

whilft 
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whilft the globules were ftill in motion, with a 
fphaerule that magnified the diameter 1920 times j 
and in this view the globules appeared fo clearly to 
be hollow rings, that there was not room for the 
leaft fufpicion of the reality of the fa<ft from any 
circumftance. The diameter of the perforation ap- 
peared much larger in proportion to the thicknefs of 
the circumference than it had done in the former 
views. The figure of the rings, where they were 
fi^e, and in tlieir natural flate, was circular ; but 
where they were fo crouded together as to comprefs 
one another in their paflage, they aflumed a variety 
of different figures, although they generally reftored 
themfelves to a circular figure ^gain, unlels broken 
by the compreflion which frequently happened, and 
then the broken parts floated feparately ; or, if they 
opened at a fingle joint only, the whole of the ring 
would float along^ varying its figure occallonally 
from that of a portion of a circle, which it would 
firfl aflume, to a ftraight line, an undulated one, or 
fome other accidental incurvature. The articulation 
was vifible in feveral of the perfect rings, but for 
the mofl part it was not to be diftinguiflied, tho' 
even in thefe, from their breaking fo eafily, it was 
not to be doubted but that they confifl:ed of the 
fame detached members or joints aii thole in which 
the tranfverfe divifions were vifible. 

Upon applying afterwards magnifiers of lefs power 
to the fame 'blood, the greater advantage of light 
made the rings appear ftill more perfed and diftind:; 
but as thefe were not applied till the globules had 
loft their motion, and the whole drop had grown 
dry upon the talk, the divifions at the joints were 

none 
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none of them vlfible ; almofl all the globules or rings, 
as 1 muft now call them, had, upon drying, formed 
themfelves into perfect circles. The moft complete 
and fatlsfaftory view I had of them in this dried 
ilate, was with a magnifier that encreafed the dia- 
meter 640 times ^tho' the perforation was diftin- 
guidiable even with one which encreafed it only 129 
times. In many places the globules had, by the 
drying of the whole drop, united into a clofer body, 
and feem'd as if cemented together by a grumous 
fubftance of a blackifh or deep red colour, which 
polTeiTed and filled up all the exterior fpaces form'd 
by the union of fo many circular bodies > but the 
interior fpaces or perforations of the rings were ftili 
free, and for the moft part diftindly vifibk, fome 
few places excepted, where the globules feem^d to 
have united over one another, and not only lay in 
too much confufion to give room for any proper ob- 
fervation of them, but formed alfo a body too denfe 
to tranfmit the light The grumous fubftance above- 
mention d^ as it extended itfelf along the exerior 
fpaces, had the appearance of a ramification 1 and it 
vras perhaps in fome iuch ftate that the globules were 
view'd by Dn Adams, whofe glafles induced him t& 
fufped the truth of the common opinion, that tht 
blood confifted of globular particles, and to defcribe 
them rather as imitating the branches of a tree. Se€ 
his Remark on Blood, in Joneses Abridgment of the 
Philofophicai Tranfadions, vol IF. p- 204. 
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A Letter of Sir F. H* E. Styles, F. R. S. to Daniel 
Wray, Efquire, F. JR. S. on the Sexes of Plants. 

Naples, December 29, 1761. 

S I R, 

Read Dec. 1 2,Tr Enclofe you Profeffor Cyrillas draw- 
^7 S- X ings of the objedts lately viewed with 
the microfcopes of Padre di Torre, which he de- 
iires may be prefented with his refpeds to the Royal 
Society. The explanation I have annexed of the 
figures, will in fome meafure fhew how they ferve 
to confirm the remarks I fent you on the impregnation 
of vegetaWes. However, that our refleaionson this 
fubjed may receive a more methodical fupport from 
them, I enclofe you another copy of the remarks, 
v^ith numeral references to thofe figures, that ferve 
to verify the account given of the particular appear- 
ances, which I was obliged to omit in the firft copy, 
as the figures had not been then ranged and num- 
bered. 

In my letter of the i6th of November, accom- 
panying thefe remarks, fpeaking of the clafs Dioecia, 
I faid, that there muft in this clafs be fome original 
difference, either between the corpufcles which pro- 
duce the male plants, and thofe which produce the 
female ones, or between the refpedive ova which re- 
ceive them : a further refledion fince upon the fubjed 
has led me to doubt whether there is a neceffity for 
fuch fuppofition, there occurring to me another way 

of 



[259 ] 

of accounting for this part of the oeconomy of Na- 
ture, which I not only think a more probable one, 
but which, if all the circumftances to be explained 
are duly attended to, will, perhaps, be thought to 
amount to more than a conjeflure. I would fuppofe 
that not only in the Dioecious plants, but in the 
Monn^cious and Polygamious alfo, and, to fpeak 
more generally, in all cafes where the male and fe- 
male organs are found feparate, the defed is not 
in the flower, which I fuppofe to be originally in- 
ftruded with the rudiments of the organs of both 
fexes, but that it arifes from fome circumftance in the 
plant that determines it to blow the one organ and not 
the other. 

That the abfence of the rudiments is not to be 
inferred from the want of their expanfion appears 
plainly from the following circumftances that fall 
under every one's obfervation, viz. 

That plants do not produce their flowers all the 
year, but only at particular feafons. 

That many plants are fome years before they pro- 
duce their flowers, and hardly any, except annuals, 
blow the firfl: year after they are fown. 

That foil, climate, pruning, and many other cir- 
cumftances, will bring plants to blow fooner or later 
than they would otherwife do. 

That culture will encreafe the quantity of bloom, 
and thereby occafion the expanfion of flowers, which 
would otherwife have remained within the wood. 

Now if thefe circumftances, which are fimilar to 
thofe of which the explanation is fought, be fo com- 
mon, I aflc why we may not in like manner fuppofe, 
*' that, whenever either the male or female organs 

L 1 2 '* are 
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<* are abfent, it is owing to fome circiimftance that 
<* determines the fap into other channels, and thereby 
** prevents the expanfion of the part/' 

I faid this would, perhaps, be thought to amount 
to more than a conjecture y becaufe, belides its proba- 
bility from the circumftances I have ftated above, it 
will f^rfe6:ly explain another well attefted phaeno- 
menon in the clafs Dicxrcia, that is fcarce to be ac- 
counted for on any other fuppofition. viz. that a male 
plant has, at a certain age, been found to change to 
a female one^ and vice verfa^ and alfo to bear flowers 
of both fexes, to which I may add another which 
I have myfelf obferved in the Monoecious plants, 
Zea and Ricinus, where I have often found fpikes 
of fruit breaking out amongft the male flowers, though 
they commonly come out feparate from them in 
another part of the plant. 

If there be any weight in the arguments I have 
here ufed in fupport of this fuppofition, the general 
conclufion will be this, that the flowers of all vege- 
tables whatfoever are hermaphrodite in their origi- 
nal conftruaion, though both the organs do not ap- 
pear in all cafes. 

I am, 
SIR, 
Your moft obedient Servant, 

Ft H; Eyies Stiles. 
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Remarks on the Impregnation of Vegetables. 

AC H grain of pollen is a veflel filled with pul- 
py matter, in which are lodged a confiderable 
number of fmaller grains, which may be called the 
impregnating corpufcks (Figure 2, 3, 4, 5, 6, 7, 8, 
9, 10, II, 12, 13). Thefe are not vifible with the 
naked eye, but may be diflinguiJLlied with glaffes of 
moderate power, if the grain be tranfparent, or if 
the pulp be forced out by compreffing the grain be- 
tween the talks. They are round, tranfparent, and 
nearly of the fame fize in all plants* They are con- 
veyed to the germen through the ftyle, which is 
furnilhed with internal du€ls for that purpofe y and 
in the clafs Syngenefia, and in the fmall plants of 
other clafles, where the ftyle is flender and tranfpa- 
rent, they may be diftinguifhed in their paffage 
(Figure 19). The manner of their reception into the 
ftyle depends on the difpofition of its furface : our 
obfervation fell chiefly on thofe plants that have hairy 
ftyles or ftigmas ^ and in thefe the corpufcles enter by 
means of the hairs, which are often found on the 
ftyle itfelf, fo that the ftigma muft not always be 
looked upon as the only recipient part, though it 
may, perhaps, be fo in moft inftances. The hairs 
are fo many tubes open at the extremity for the 
reception of the corpufcles; they are ufually ftiaped 
like a thorn, or prickle, widening towards the bafe. 
They are each of them furnifhed with a canal, or 
tube, which divides itfelf at the broader part of the 
hair, and enters the piftillum in two branches (Fi- 
gure 17) which run on till they join the longitu- 
dinal 
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dinal duels that lead to the germen (Figure 21). 
Thefe canals, after they enter the piftillam, are lefs re- 
gular, branching out frequently into fmaller ones, 
which, inilead of running dire£lly to the longitu- 
nal dufts, vary their diredlion, and fall into the ca- 
nals that run from the hairs next adjoining, fur- 
nifhing the appearance of an irregular reticulation 
(Figure 22), though neverthelefs there are corn- 
monly principal canals obfer?ab!e that run more di- 
redly towards the longitudinal duds, and fall into 
them (Figure 22). The corpufcles are admitted 
into the hairs in the following manner 1 the grains 
of the pollen having difperfed themfelves about the 
ftyle and ftigma, great numbers of them find a 
lodgement amongft the hairs 1 thofc which fall be- 
tween the hairs, or cling to the fides of them, may 
be fuppofed to lofe their effed, which will not be 
thought improbable, if it be confidered what an 
abundant provifion there is of the pollen, and how 
large a part of it tnuft necefiarily 1^ wafted by be- 
ing carried away by the flower, or at Icaft not fall- 
ing on the female organs, but there are many of the 
grains that fall on the points of the hairs (Figure 
23), and thefe furnifti the impregnation* The 
grains l^ing arrived at t ftate of maturity before they 
iiued from the antherae, are prepared to burft and 
difcharge their contents when they fall on the hairs, 
and |he female organ affifts likewife in producing 
ibis efFeft 1 for foon after a grain has lodged itfelf, 
thfe point of the hair begins to open, and the mouth 
extends itfelf by degrees 6?er the furfacc of the 
grain, till tlmoft the whole tx>dy of the grain is 
drawn within the tul^ (Figure 23) j in this lituation, 

the 
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the grain foon yields to the compreffion of the tube, 
and difcharges its corpufcles, which, with the affift- 
ance of the fluid parts of the pulp that enter with 
them, or of the juices with which the tube itfelf is 
furnifhed, float on till they enter the longitudinal 
dudls, which convey them to the germen. The 
grains, after thus emptying themfelves of their con- 
tents, wither and contrad, and, falling oflF from the 
mouth of the tube, remain in a periflied (late about 
the fides of the pifl:illum (Figure 19). The figure 
of the hair, whilft the grain is lodged in the mouth 
of the tube, is remarkable; for the tube is then 
wideft at the extremity, and lefTens gradually as far 
as the bifurcation, where it forms a narrow neck, 
which gives a bell-jfhaped figure to the fuperior parts, 
whilft the lower part widens again towards the bafe 
(Figure 23). In tranfparent flyles, the duds that 
lead to the germen may be feen filled with corpufcles, 
which, being fupplied in great quantities from the 
hairs, pafs on through thefe duds in regular lines fo 
clofe as to touch one another (Figure 19). In fome 
infpedions, the corpufcles were feen to move both 
in the hairs and in the principal duds of the ftyle, 
which fhewed them to be detached fubftances, that 
could pafs freely with the current of the juices in 
which they floated ; but their regular progrefs to- 
wards the germen was doubtlefs interrupted by the 
gathering of the flower, fo that the motion obferved 
could only be afcribed to accidental attradions, which 
put the juices in motion between the talks ; and this 
was evident alfo from the diredion of their motion, 
which was cafual, and not always leading towards 
the germen. The number of the principal duds 

that 
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that lead to the germen cannot be afcertalned; they 
probably vary according to the number of loculaments 
to be fupplied ; more than one was commonly ob- 
fervable with the corpufcles pailing in clofe files 
through them, as has already been defcribed. In 
the piftillaof flowers in bud, no corpufcles could be 
difcovered j which is a ftrong proof that they are re- 
ceived from the pollen, and deftined for the im- 
pregnation. 

Upon examining the pappus or down that crowns 
the feeds in the clafs Syngenefia, the hairs of the 
pappus were found to be hollow, and filled with the 
fame corpufcles (Figure .24). How the corpufcles 
are admitted into them, or for what purpofe they 
are lodged there, muft be left to further enquiry -, 
in the mean time, it may be obferved, that the fitu- 
atidn of the pappus makes it improbable that the 
corpufcles {hould be received therein for the purpofe 
of conveying them to the germen; and that there- 
fore it is more natural to fuppofe, that the corpufcles 
arrive there after their paffagc thro' the germen, and 
that the hairs of the pappus ferve as excretory veflels 
for taking off thofe that were ufelefs to the impreg- 
nation. This is the more probable, as th? great 
quantity of them brought by the dufts muft doubt- 
lefs occafion fuch a fuperfluity. 

Upon examining various plants of the order Filices, 
of the clafs Cryptogamia, no male organs could be 
difcovered. If the flowers of thefe plants be herma- 
phroditic, the ftaminiferous part doubtlefs falls off as 
foon as the impregnation is over, as it does in other 
cafes J ib that if the male organs are not fought for 
at the precife time when the plant is in bloom, the 

fearch 



[ 2^5 ] 

fearch muft be a vain one. The frudtification iii 
thefe plants is for the moft part covered with a thin 
membrane, which Mr. Miles calls a fort of fungus 
or tubercle (Phil. Tranf. N^ 461.) and which, at 
its firft appearance, and for fome time afterwards, 
feems to have its margin clofely adhering to the leaf. 
If the anthersB lie under this cover, it is probable 
that the flowers do not blow till the margin has de- 
tached itfelf from the leaf, and admits the air to 
come under it, for the maturation and difperfion of 
the pollen. This may, perhaps, point out the cri- 
tical time for fearching for the antherse. However 
this may be, the antherae and pollen are probably 
very minute 5 and as it is no eafy talk to make the 
examination of what is concealed under thefe mem- 
branes with a fingle microfcope, to which the glafles 
we have ufed are commonly applied, we have not 
yet found the means of difcovering them. The feed 
veflels and feeds have been already well defcribed 
and figured by Mr. Miles ; however, as Ibme deli- 
neations were made of them as they appeared to us, 
they will accompany the other drawings (Figures 25, 
26, 27, 28, 29, 30, 31, 32, 33,- 34, 35, 36,) and 
may ferve to confirm Mr. Miles's account of them. 

In the male flowers of Marchantia Polymorpha 
Linn, the grains of pollen were obferved in a thick 
tuft of hairs, where they feemed rather to have lodged 
themfelves accidentally after their difperfion, than to 
be affixed to them as they are defcribed by Linn^us 
(Farina crinulo affixa. Gen. Plant.) Thefe hairs, 
viewed with the microfcope, had a remarkable ap- 
pearance, each hair confifling of a double chain, 
and each chain being compofed of round bodies, 
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placed at regular diftances from each other, and 
conneded by a thread. The two chains are fo clofe 
to each other, that the bodies touch one another in 
pairs, the whole making a regular figure. After 
compreffing one of thefe hairs between the talks, 
the two chains feemed to have twifted round each 
other, and to exhibit an appearance fomewhat re- 
fembling the cable of a fhip. Of the ufe of thefe 
hairs in the male flowers, we could form no con- 
jedures. The figures of them will be found amongft 
the drawing (Figures 37,38.) 

Explanation of the Figures in Tab. VIII. and 

Tab. IX. 

N. B. The generic and fpecific names here ufed 
are the Linnsean.The numbers in the column 
on the right hand fhew how many times the 
obje£l was magnified in diameter. 

Fig. I. A grain of the pollen of Hibifcus 

Syriacus, 512 

2. The fame, with the impregnating cor- 

pufcles forced out bycomprefling 

the talks, 5^2 

3. Some of the fame corpufcles feparate 

from the grain, and more extend- 
ed in length, which was fuppofed 
to ariie from their adhefion to one 
another, tho' the divifion was not 
perceptible, 512 

2 4. Grains 
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Fig. 4. Grains of the pollen of Mirabilis jalapa 

with the impregnating corpufcles 
feen within them, 72 

5. A grain of the fame. ^ 512 

6. Three grains of the fame flicking to- 

gether, 1280 

7. Corpufcles of the fame, viewed fe- 

parate, 1280 

8. A grain of the pollen of Cucumisfa- 

tivus, with the corpufcles within 
i , and fome on the outfide, that 
iiad been forced out, 192 

9. Grains of the pollen of Bignonia ra- 

dicans, with the corpufcles within 
them, 

10. A grain of the fame, 1280 

11. Corpufcles of the fame, view'd fe- 

parate, 1280 

1 2* A grain of the pollen of Gomphraena 

globofa, comprefTed, 1280 

13. Grains of the pollen of Bryum, with 

the corpufcles within them, 1280 

N. iJ. The fame corpufcles were feen in the pollen 
of Atropa, Hyofcyamus, Scilla, Scabiofa, Vale- 
riana, Verbafcum, and a great number of other 
genera ; but the delineations were omitted,, 
as the appearances were nearly alike in all. 

Fig. 14. The ftyle andftigma of Leontodon 

taraxacum, 72 

1$. Two hairs of the fame, in which the 

perforation was diftinguiihable, 1280. 
Mm z Fig. 16. 
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Fig. 1 6. The ftigma and part of the ftyle of 

Carduus crifpus, 72 

1 7. Two of the longer hairs of the fame, 
in which the canals or tubes, with 
their bifurcation, are ihewn, and 
the corpufcles pafling thro' them, 1 280 

1 8* The fligma and part of the ftyie of 

Conyza fquamofa, 72 

19. A portion of the ftyle of the fame, 

with the corpufcles pafling thro* 
its longitudinal du(3:s, and the 
emptied grains of the pollen ad- 
hering to its fides, after having 
dropped from the hairs of the 
ftigma. 859 

20. A perfedl grain of the pollen of the 

fame, 859 

21. Part ofthe fide ofa ftyle of Solanum 

officinarum, with its hairs, and 
the continuation of their canals 
thro' the body of the ftyle, 1 28 

22. Part of the fame, in which the 

tranfverfe communication be- 
tween the canals is fhewn, 384 

23* A hair of the fame, with a grain of 
pollen lodged within the extre- 
mity of the tube, 1280 

24* Part of a hair of the pappus that 
adheres to the rudiments of the 
feeds in Sonchus oleraceus, with 
the corpufcles within them, 1280 

Fig. 25. 
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Fig. 25* A leaf of Afplenium mta muraria, 

with its fwd veflels, wMcli in 
this plant liaveno m^rail^rane that 
coders them. 
26* The feed veflels of the faaie^ with 

their elaflic rings, 42 

27. A feed vejSel of th6 fame, broke by 

compreflioii, with the feeds fall- 
ing out, 128 

28. Seeds of the iame, 859 
zg, A feedveflel of the fame, in which 

the parallel ftreaks on its exterior 
furface areihewn, 128 

30^ A fmall portion of the capfiilar part 
of the feed vefiels of the fame, 
on the furface of which there ap- 
peared fmallerftreaks, which fub- 
dividedthe parallel ones Ihewn 
mFiG. 3I* 859 

3i, A portion of the ring of a feed vef- 

fel of the iame, 512 

32. A fmaller portion of the fame ring, 
in which was obferved a plane 
fide at the under part, where it 
adhered to the capfulei upon 
examining the broken part at the 
end, the ring appeared to be 
fond. 



Fig* ^^^ 
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Fig. 33. A membrane that covered the fruc- 

tification of Polypodium filix was 
feparated from the leaf, and 
fhewn as it appeared upon view- 
ing its under fide with fome of 
the feed vefTels adhering to it, 
(a) The broken part where it 
had been joined to the leaf. 

34. Some of the feed veffels of the fame 

viewed feparate, 48 

35. The peduncle of a feed veffel of the 

fame fupporting the ring, 1 280 

36. Part of a leaf of Adiantum capillus 

veneris, Shewing the membrane 
which grows from its margin, 
and which folds over it to cover 
the fruiflification, but had been 
unfolded for obferving the under 
fide and feed veflfels, which are 
here fhewn. 

37. Part of one of the hairs of the male 

flowers of Marchantia polymor- 

pha, with fome of the pollen, 1280 

38. The fame compreflSd, 1280 
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